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§ What	  is	  the	  role	  of	  precipita1on	  and	  surface	  energy	  
budget	  errors	  in	  causing	  the	  prominent	  warm	  biases	  in	  
surface	  air	  temperature	  over	  summer1me	  land	  
masses?	  
—  (1)	  What	  is	  the	  rela1ve	  contribu1on	  of	  precipita1on	  errors	  to	  the	  

temperature	  errors?	  	  

—  (2)	  Which	  type	  of	  precipita1ng	  convec1on	  systems	  dominate	  the	  errors	  
in	  the	  surface	  precipita1on?	  	  

—  (3)	  Does	  this	  atmosphere	  provide	  the	  correct	  amount	  of	  precipita1on	  for	  
the	  soil?	  	  

—  (4)	  Does	  the	  surface	  energy	  balance	  reveal	  signs	  that	  evapora1on	  is	  
underes1mated	  due	  to	  the	  lack	  of	  soil	  moisture?	  	  	  

Science	  Ques*ons	  to	  Address	  
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§ Exp	  1d:	  5-‐day	  long	  hindcasts	  for	  April	  01	  to	  August	  31,	  
2011	  

§ Exp	  2a:	  4-‐mon	  long	  hindcasts	  star1ng	  every	  1st	  day	  of	  
each	  month	  in	  2011	  

§ Hourly	  mean,	  1x1	  degree,	  CONUS	  domain	  

CAUSES	  Experiments	  
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Day 2, T2m Bias (K) 

April-May April-May June-August June-August 
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Daily	  2	  meter	  temperature	  at	  ARM	  SGP	  
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T2m	  bias	  v.s.	  Precip	  &	  Surface	  Fluxes	  biases	  
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Shortwave 

Shortwave 

Longwave 

Longwave 
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Water	  Budget	  Analysis	  
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Accumulated Precipitation P-E (Accumulated) 
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CanCM4 CAM5 
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WRF-CLM WRF-Noah 
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Diurnal	  cycle	  of	  Precipita*on	  (June-‐August	  2011)	  
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§  All models simulate surface warm bias by Day 2 over the 
central U.S. 

§  Surface shortwave flux bias seems to be the major contributor 
to the warm bias during daytime. Longwave flux bias seems to 
be the major contributor during nighttime.   

§  ECMWF and LLNLCAM5 simulate reasonable accumulated 
precipitation and P - E. CanCM4 simulate low precipitation and 
even lower evaporation. WRF_CLM and WRF_Noah simulate 
too much precipitation.  

§  Low soil moisture (for CanCM4, CAM5) resulting from biased 
low precipitation is likely one of the main reasons for surface 
warm bias in the summer. 	  

Summary	  
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